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In this presentation, | focus on some recent work investigating

collective participation in one specific typeagrenvironment
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Conservation Auctions: Brief Introductior

AType ofPayment for Ecosystem ServifRES) schengepay private
landholders to implement land uses which produce ecosystem service
and biodiversity conservation benefits for society

A Conservation auctions abeidgetconstrained reverse auctiomsere
regulator is the auctioneer (and the buyer)

A Auctioneer solicits bids from producers to implement environmentally
friendly land use practices

A competitionencourages farmers to bid closer to their true supply prices

AMuch field experience in running conservation auctions now exists,
especially in Australia and US







Policy context 1: spatial coordination.

Many environmental benefits amnhancedy spatial coordination

Examples: wetlands restoration; soil erosion control; speci@esrogluctions;
Invasive species control.

But how to make such spatial coordination more likely when participation is
voluntary?

Economics has come up with 2 ideas in a PES context:
The Agglomeration Bonus
Spatiallyconnected auctions



Policy context 2: Collective Participation

Recently, policynakers in e.g. Netherlands and UK have encouraged participation by
groups of farmers, rather than farmers on their oeéterinket al, 2015)

One reason for encouraging syomt participations to encourage spatial
coordination in sigiup for the PES scheme

Other benefits possibleenhancing community social capital (Australia, Germany)



We combine these 2 ideas in a spattatiynected
auction



Joint Bidding and Conservation Auctions

Alftekhar andTisdell(2017): joint biddingaises auction procurement costs particular in a

context of spatial targeting to create wildlife corridors (issue of location of some players givin
them strategic advantage)

ABUTRondeatet al. (2016) find that joint biddirigcreased auction efficiencye., reduced
bidder competition did not adversely affect auction performance gpatial setting)

AThis paper: Evaluate performance of spatial auction with joint bidding

APolicy challenge
AJoint bidding might lead to higher environmental bendiits v

AAuction might be too complex for bidders (bid formation difficult), and may not be/f€os
effective |




Experimental Design

A Fixed groups of participants arranged on a circle with each person having left and right neighbors
Data collected fo86 groups (288subjects in total)

A Each subject endowed witne projectfor which they have to submit bids
Bids represent price subject willing to accept if selected as auction winner b ¢ ba ¢,
Bids can be below costs brg

A Each project has a cast U[600, 1000] & benefibx U[200, 300]

A Auctioneer has a fixed budget

b5 Csg ) b45

A Bidders communicate with neighbors for 2 minutes via olire¢ windows before submitting bids



FollowingParkshursand Shogrer(2007), S : I C f' :
we use three different sets of cost, quality patla, On Igura,tlons
andbonus value$o calibrate auction

parameters for each subject in every

periods
SLOSS debate in ecology

Each set used in three of the nine auction Several Small Single Large Core Fragment
asymmetric information:

periods ’ ‘\
Several Small (2+2)

Parameters chosen to produce 3 types of .\ l
CoreFragment (1+3) : /

configuration in the absence of
Single Large (4)
Projects selected in firktest allocation




Experimental Design: Treatments

Aln JOINT treatments, subjects subjoitt
Between Subject Design bids with one or both neighbors

APeople camlways submian individual bid

Individual & Individual &

. Joint Bidding Joint Bidding . : :
Individual ~ * 2GS ke s 10ine AFOT joint bids, neighbors have to agree hoy

Bidding Only o o BONusS total bid will be shared
Multiplier Multiplier
SINGLE  SINGLE  SINGLE ADiscriminatory pricing rulesed to pay
INDIVIDUAI JOINT2.5 JOINTL5  WINNers
(6 groups) (6 groups) (6 groups)
MULTS Vil vult  AJoint bids incentivized via joint bonus

INDIVIDUAI JOINR25 JOINTL5 ~ Multiplier

(6 groups) (6 groups) (6 groups) A 2.5times the bonus
A 1.5times the bonus



Auction Winner Determination and Eamings

A Winners selected by ranki_n%total benefit from all possible bid/project combinations and selecting set of
projects with highesbenefit that can be supported by budget

A Total benefit of an allocation: (B @ B @ )®hQ phaihd  pif subject@s winner, 0 otherwise

A @ is the benefit from selected land use project
A @ additional environmental benefit obtained via selection of neighboring pré{@osQ

A Bonuses paid to winners if neighbors selected

If your individual offer is selected but neither neighbors are selected, then earnings are:
ATTHTAHUT T &80 HE T TEHHEN O T "HIE T BT 17
If yourindividualoffer is selected and right (left) neighbors is selected, then earnings are:
ATHTAHTT i 1 8HIIEHHEBHO T "RIET "I "1 i "HIE'HIBRT T 1 7
If the joint offerwith right (left) neighbor is selected, then your earnings are:
ATHTAHUT i T 8 iCEHHEHO T "RIET T 11878 i "HETHBKT T 71



Metrics for Analysis: Auction
Performance

1. Total Environmental Benefits
A Total benefit of an allocation: B @ B @ 8 'Q phsay

2. Level of Agglomeration (spatial coordinationgasured as the number of
Instances in which two or more winning projects are adjacent to each other, giving

rise to one or morshared borderbetween them.



Metrics for Analysis: Auction Performance

3. Percentage of Optimal Cost Effectiveness Ratio (PGRE@ER)ed benefits per unit of
expenditure relative to optimal benefits per unit of expenditure. Measure of average cos
effectiveness
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Fig 2: Average Environmental Benefits Procured in all treatments

No obvious
environmental gain
from joint bidding



Performance, CostEffectiveness
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Fig 3: POCER: Average Cost Effectiveness greater than 80% suggesting auction overall does well



CostEffectiveness
Analysis

Dependent variable: POCER (by period)

AJoint bidding does worse under joint
bonus multiplier 2.5: significantly lower
efficiency in single round auctions

ARepeated interactions over multiple
periodsimprove auction efficiency

Independent Variables Multi Round Single Round
Joint Treatment 2.5 -0.04T¥ 0.0918%*
(0.0229) (0.02592)
Joint Treatment 1.5 -0.000298 -0.0277
(0.0337)
Several Small . -0.0315%**
(0.0109) (0.00981)
Single Large 0.0274*** 0.0343**
(0.0103) (0.0135)
Spatial Configuration Order -1.64e05 -0.0178
(0.0129) (0.0253)
Spatial Configuration Order -0.0209 -0.00468
(0.0147) (0.0233)
Period 0.00481** 0.00886***
(0.00196) (0.00215)
Joint Treatment 2.5 X Periol 0.00621 0.00607
(0.00474) (0.00522)
Joint Treatment 1.5 X Periol 0.00285 0.000107
(0.00377) (0.00453)
Constant 0.945*** 0.924***
(0.0168) (0.0188)
Observations 158 158
Number of Sessions 18 18

Robust standard errors in parentheses *** p<0.01, ** p<0.05




Performance: Rent Seeking (winners)

Fig 4: Average Rent Seekiigpative rentindicate subjects coordinate to submit bids lower than cost to win higher
joint bid bonuses.

T Joint Bidding Auction should ideally be combined with srautid auction only



